Effects of cavernous nerve reconstruction on expression of nitric oxide synthase isoforms in rats.
To evaluate the expression of nitric oxide synthase (NOS) isoforms after various reconstruction techniques in rats, to improve the understanding of neuronal repair mechanisms after radical prostatectomy, as Schwann cell-seeded guidance tubes have been shown to promote cavernous nerve regeneration, and glial cell-line-derived neurotrophic factor (GDNF)-overexpressing Schwann cells enhance nerve regenerative capacity. Segments (5 mm) of the cavernous nerve were excised bilaterally, followed by immediate bilateral microsurgical reconstruction. In four rats per group, the eight nerves were reconstructed by autologous nerve grafting (A), interposition of Schwann cell-seeded silicon tubes (B), or silicon tubes seeded with GDNF-hypersecreting Schwann cells (C). Further rats were either sham-operated (D) or had nerve excision without repair (E). Erectile function was evaluated after 6 weeks by re-laparotomy, electrical nerve stimulation and morphological evaluation of reconstructed nerves. NOS isoform mRNA expression was analysed by reverse transcription-polymerase chain reaction in tissue specimens taken from the corpora cavernosa. GDNF-transduced Schwann cell grafts restored erectile function better than untransduced Schwann cell and autologous nerve grafts (88% vs 75% vs 38%; not significant). Tissue specimens in group C had the highest expression of neuronal NOS mRNA in relation to the neuronal marker PGP9.5 among all treatment groups (not significant). Compared to nerve grafts (A) and negative controls (E) nNOS/PGP9.5 expression was significantly higher (P < 0.05). Both inducible NOS and endothelial NOS expression did not differ significantly among the various groups. Morphological evaluation showed significantly larger cross-sectional areas and a higher percentage of neural tissue than in untransduced Schwann cell grafts (P < 0.05). Restoration of erectile function is paralleled by an increase of neuronal NOS expression in rats. Further experiments will determine the physiological role of neuronal NOS in erectile nerve repair processes.